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9) D The specification is objected to by the Examiner. 
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DETAILED ACTION 
Response to Amendment 

The amendment filed on March 29, 2006, has been entered and acknowledged 
by the Examiner. Applicant's arguments regarding the 35 U.S.C. §1 02(e) rejection of 
claims 1-26 over Tavkhelidze et al. (US 6869855) are persuasive; this rejection has 
been withdrawn. 

Claims 1-26 are pending in the instant application. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4-5, and 8-13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fitzpatrick et al. ("Close-Spaced Thermionic Converters with Active 
Spacing Control and Heat-Pipe Isothermal Emitters") (of record) in view of DiMatteo et 
al. (US 6232546) and Nishioka et al. (US Pat. No. 4,880,975) (of record). 

Regarding claims 1 and 2, Fitzpatrick teaches a diode device comprising: a first 
electrode attached to one end of three piezoelectric translators and a second electrode 
attached to the opposing end of the three piezoelectric translators and wherein the 
piezoelectric translators lengths are attached to controlling circuitry and modified by a 
signal so that the magnitude of a distance separating said electrodes is adjusted (page 
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926, Fig. 7; page 924). Fitzpatrick also teaches wherein three piezoelectric translators 
are provided in order to maintain parallel electrode surfaces (page 924). Fitzpatrick fails 
to teach wherein the piezoelectric translators are a housing means and a further pair of 
electrodes are attached to the inner and outer faces of the housing means. 

In the same field of endeavor of electrode gap control with piezoelectric 
actuators, DiMatteo teaches a diode device with the gap between the first and second 
electrodes to control the distance separating the electrodes and wherein the 
piezoelectric actuators are a housing means (Fig. 6, 34; Column 6, lines 14-24; Column 
6, lines 33-37) in order to maintain the enhanced performance of a sub-micron gap by 
compensating for thermal effects on the first and second electrodes (Column 1 , lines 
19-33). While DiMatteo teaches that the piezoelectric actuators are attached to control 
circuitry, it is silent with regards to the physical location of the electrodes that attach to 
the actuators to the control circuitry. 

In the same field of endeavor of electrode gap control with piezoelectric 
actuators, Nishioka teaches a piezoelectric actuator housing that is adjustable in three 
dimensions, like the actuator configuration of both Fitzpatrick and DiMatteo, wherein a 
pair of electrodes are attached to the inner and outer faces of the housing (Fig. 2, 3 & 
31-35; Column 2, line 60 to Column 3, line 8; Column 4, lines 33-35) in order to provide 
a fine adjustment mechanism that is not susceptible to variations in the voltage applied 
to the actuator (Column 1 , lines 60-65). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the invention of Fitzpatrick to have the piezoelectric actuators as a housing means, as 
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disclosed by DiMatteo, and have the cylindrical piezoelectric housing with a pair of 
electrodes for controlling the actuator attached to the inner and outer face of the 
housing, as disclosed by Nishioka, in order to compensate for thermal effects of the first 
and second electrodes and maintain the performance of a sub-micron gap and also to 
provide an fine adjustment actuator that is not susceptible to variations in the voltage 
applied to the actuator while maintaining the ability to adjust the gap in three 
dimensions. 

Regarding claim 4, Nishioka further teaches wherein the piezoelectric actuator 
has a circular cross section (Fig. 1, 2; Column 2, lines 54-55). Motivation to combine is 
the same as for claim 1 . 

Regarding claim 5, Fitzpatrick further discloses wherein the first and second 
electrodes are a matched pair (page 924, both electrodes are flat). 

Regarding claim 8, Fitzpatrick further discloses wherein the first electrode is in 
thermal contact with a heat source, and said second electrode is in thermal contact with 
a heat sink, and said electrical circuit connects said first and second electrodes to an 
electrical load (page 920). 

Regarding claim 9, Fitzpatrick teaches wherein the first electrode is in thermal 
contact with a heat source, and said second electrode is in thermal contact with a heat 
sink, and said electrical circuit connects said first and second electrodes to an electrical 
load (page 920). Fitzpatrick fails to teach wherein the first and second electrodes are 
connected to a power supply. However, one of ordinary skill in the art would reasonably 
contemplate connecting the first and second electrodes to a power supply in order to 
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use the invention of Fitzpatrick as a heat pump since it is the inverse function of the 
device as a power supply. Therefore, it would have been obvious to one of ordinary skill 
in the art to modify the invention of Fitzpatrick by connecting the first and second 
electrodes to a power supply in order to use the invention as a heat pump. 

Regarding claims 10 and 11, Fitzpatrick further discloses wherein said diode 
device is both a thermionic converter and a gap diode (page 924). 

Regarding claim 12, DiMatteo further teaches wherein the magnitude of a 
distance separating said electrodes is 0.1 microns (100nm) (Column 1, lines 23-25). 
Motivation to combine is the same as for claim 1 . 

Regarding claim 13, here the Applicant is claiming the product of matching 
electrodes including a method (i.e. a process) of making matching electrodes, 
consequently, claim 13 is considered "product-by-process" claim. In spite of the fact 
that the product-by-process claim may recite only process limitations, it is the product 
and not the recited process that is covered by the claim. Further, patentability of a claim 
to a product does not rest merely on the difference in the method by which the product 
is made. Rather, it is the product itself that must be new and not obvious (see MPEP 
2113). Accordingly, the matching electrodes of Fitzpatrick, DiMatteo, and Nishioka are 
considered to meet the structural limitations claimed. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fitzpatrick et al. ("Close-Spaced Thermionic Converters with Active Spacing Control 
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and Heat-Pipe Isothermal Emitters"), DiMatteo et al. (US 6232546), and Nishioka et al. 
(US Pat. No. 4,880,975) in view of Johnston (US Pat. No. 3,600,933). 

Regarding claim 3, Fitzpatrick, DiMatteo, and Nishioka teach the invention of 
claim 2 and wherein the piezoelectric actuator is a ceramic (Nishioka: Column 3, lines 3- 
5), but fail to teach wherein the piezoelectric actuator is quartz. Johnston teaches 
wherein a tubular piezoelectric actuator is quartz or a ceramic (Column 2, lines 69-72), 
thus exemplifying recognized equivalent materials for piezoelectric actuators. 
Accordingly, it would have been obvious to one of ordinary skill in the art to have the 
piezoelectric actuator of Fitzpatrick, DiMatteo, and Nishioka be quartz, instead of a 
ceramic, since the selection of these known equivalents would be considered within the 
level of ordinary skill in the art as evidenced by Johnston's teaching. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fitzpatrick et al. ("Close-Spaced Thermionic Converters with Active Spacing Control 
and Heat-Pipe Isothermal Emitters") (of record), DiMatteo et al. (US 6232546), and 
Nishioka et al. (US Pat. No. 4,880,975) (of record) in view of Tavkhelidze et al. (WO 
99/13562) (of record). 

Regarding claim 6, Fitzpatrick, DiMatteo, and Nishioka teach the invention of 
claim 1 , but fail to teach wherein the first electrode comprises titanium. Tavkhelidze 
teaches wherein the first electrode is titanium and the second electrode is aluminum in 
order to prevent thermal expansion of the electrodes from causing the electrodes to 
touch (Page 16, lines 29-40). Therefore, it would have been obvious to one of ordinary 
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skill in the art to modify the invention of Fitzpatrick, DiMatteo, and Nishioka to have the 
first electrode be titanium and the second electrode be aluminum in order to prevent 
thermal expansion of the electrodes from causing the electrodes to touch, as disclosed 
by Tavkhelidze. 

Claims 7 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fitzpatrick et al. ("Close-Spaced Thermionic Converters with Active Spacing Control 
and Heat-Pipe Isothermal Emitters") (of record), DiMatteo et al. (US 6232546), and 
Nishioka et al. (US Pat. No. 4,880,975) (of record) in view of Edelson (US 5994638). 

Regarding claims 7 and 24, Fitzpatrick, DiMatteo, and Nishioka teach the 
invention of claims 1 and 13, but fail to teach wherein the second electrode comprises 
silver. Edelson teaches wherein both the first and second electrodes are silver in order 
to provide low work function electrodes and have a high current density (Column 6, lines 
16-20). Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the invention of Fitzpatrick, DiMatteo, and Nishioka to have the electrodes be silver in 
order to provide low work function electrodes and have a high current density, as 
disclosed by Edelson. 

Allowable Subject Matter 

Claims 14-23 and 25-26 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne M. Hines whose telephone number is (571) 272- 
2285. The examiner can normally be reached on Monday through Friday from 8:00- 
4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Anne M Hines 




PRIMARY EXAMINER 



